WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCTQ 


(51) International Patent Classification ^ : 
A61K 37/43, 37/24 


Al 


(11) Internati nal Publication Number: WO 88/ 00056 

(43) International Publication Date: 14 January 1988 (14.01.88) 


(21) International Application Number: PCT/AU87/00199 

(22) International Filing Date: 3 July 1987 (03.07.87) 


(31) Priority Application Numbers: 

(32) Priority Dates: 

(33) Priority Country: 


PH 6721 
PH 9205 


3 July 1986 (03.07.86) 
27 November 1986 (27.11.86) 

AU 


(71) Applicant (for all designated States except US): THE 

STATE OF VICTORIA [AU/AU]; Treasury Place, 
Melbourne, VIC 3000 (AU). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only) : TILBROOK, Alan, 
John [AU/AU]; 20 Ormond Street, Kensington, VIC 
3031 (AU). FAIRCLOUGH, Robert, John [NZ/AU]; 
47 Pannam Drive, Werribee, VIC 3030 (AU). 


(74) Agents: CORBETT, Terence, Guy et ai.; Davies & Col- 
lison, 1 Uttle Collins Street, Melbourne, VIC 3000 
(AU). 

(81) Designated States: AT (European patent), AU, BE (Eu- 
ropean patent), CH (European patent), DE (Euro- 
pean patent), DK, FI, FR (European patent), GB 
(European patent), IT (European patent), JP, LU 
(European patent), NL (European patent), NO, SE 
(European patent), US. 


Published 

With international search report. 


(54) Title: COMPOSITION AND METHOD FOR IMMUNOLOGICAL CASTRATION AND SPAYING 


(57) Abstract 

Composition for the production in animals of antibodies specific for LHRH. The composition comprises two or 
more different carriers individually coupled to LHRH or analogues of LHRH in amounts sufficient to elicit an immune 
response against LHRH. The compositions are useful for suppressing male social and sexual behaviour and oestrous cycli- 
city and ovulation in domestic animals. 


FOR THE PURPOSES OF INFORMATION ONLY 


Codes used to identify States party to the PCT on the front pages of pamp hlets publishing international appli- 
cations under the PCT. 


AT 

Austria 

FR 

France 

ML 

Mali 

AU 

Australia 

OA 

Gabon 

MR 

Mauritania 

BB 

Baibados 

GB 

United iCingdom 

MW 

Malawi 

BE 

Belgium 

HU 

Hungary 

NL 

Netherlands 

BG 

Bulgaria 

rr 

Italy 

NO 

Norway 

BJ 

Benin 

JP 

Japan 

RO 

Romania 

BR 

Brazil 

KP 

Democratic People's Republic 

SD 

Sudan 

CF 

Central AMcan Republic 


of Korea 

SE 

Sweden 

CG 

Congo 

KR 

Republic of Korea 

SN 

Senegal 

CH 

Switzerland 

U 

Liechtenstein 

su 

Soviet Union ^ 

CM 

Cameroon 

LK 

Sri T.anka 

TD 

Chad 

DE 

Germany^ Federal Republic of 

LU 

Luxembourg 

TG 

Togo 

DK 

Denmaitc 

MC 

Monaco 

US 

United States of America 

n 

Finland 

MG 

Madagascar 




wo 88/00056 


PCT/AU87/00199 


1 


COMPOSITION AND METHOD FOR IMMUNOLOGICAL CASTRATION 
AND SPAYING 

The present invention relates to the suppression 
of social and sexual behaviour of male domestic 
animals and the suppression of ovulation and oestrous 
cyclicity of female domestic andlmals, xuid more 
5 specifically to a composition and method for 
immunological castration and spaying* 

Normal sexual behaviour in male animals is 
maintained by androgens, or male sex hormones, these 
being produced mainly in the testes. One of the 
10 principal androgens is testosterone. It is common 

practice for farmers to eliminate sexual activity emd 
to reduce aggressive behaviour of their stock by 
surgical castration. However, a number of 
disadvantages are associated with surgical castration. 
15 These include haemorrhage, infection and stress 
associated weight loss (Schanbacher , 198 4^* 
Furthermore, castration reduces both growth rate and 
the rate of lean tissue deposition (Robertson et al, 
1970^* 

20 An alternative to surgical castration is active 

immunization against luteinizing hormone releasing 
hormone (hereinafter referred to as LHRH) or analogues 
thereof. LHRH is^ released from the hypothalamus into 


rhe pleultary portal vessels. It has been sugg sted 
that LHRH binds to the gonadotr phs of the anterior 
pituitary to stimulate secretion and release of 
luteinizing hormone (LH) • LH acts on the Leydig cells 
in the testis to increase the production of 
testosterone Active immunization against LERH 
disrupts the communication between the hypothalamus 
and pituitary. It is thought that the site at which 
antibodies to LHRH might inhibit reproductive function 
is in the hypophyseal portal blood vessels 
(Schanbacher, 1984)^1. 

Active immunization against LHRH leads to marked 
changes in the function and, morphology of the anterior 
pituitary; this results in a reduction in the weight r 
gonadotrophin content and LHRH binding of the 
pituitary in several species including the rat (Kock^ 
1977; Fraser et_al . , 1982) , rabbit (Arimura et al ^; 
1974) and monkey ( (Chappel et_al , 1980 )\ In 
addition, there is a reduction in the secretion of 
testosterone and involution of the testes (ratt Eraser^ 
et_al», 1982* J marmoset monkey: Hodges and Hearn, 1977 ; 

ramr Schanbacher et al >, 1982; Jeffcoate et al >, 
1982; built Robertson and others r 1979, 1981, 1982, 
1984). 

The rate of live weight gain in bulls actively 
immunized against LHRH is significantly greater than 
steers (Robertson et al ^, 1982) . Immuno-castrates 
also convert food more efficiently, have a higher 
dressing out percentage^ leaner carcasses and are 
shorter in height at the withers and thinner around 
the forgirth than steers (Robertson etal • , 1982). 
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Bull calves ^at respond well to activ 
immunization against LHRH show reduced s cretion of 
gonadotrophins (Jeffcoate et al . , 1982) and 
testosterone and a reduction in testicular size 
5 (Robertson and others, 1979, 1981, 1982, 1984). From 
subjective assessments o£ behaviour it appears that 
immuno^castrates resemble steers being more docile and 
easier to handle than bulls, (Robertson and others, 
1979 , 1981, 1984) • When immunized bulls were 

10 permitted to serve an oestrous cow or an artificial* 
vagina three out of the five animals that had high 
antibody titres did not attempt to mount while the 
other two attempted to mount and one of these achiev d 
an ejaculation (Robertson et_al. , 1982). In an 

15 on-going study, Robertson et al > (1984) compared 

non-immunized bulls to animals that had responded well 
to immunization against LHRH and found that the 
immu no-castrates were less active than the bulls with 
regard to riding, heading and licking and moving. 

20 Active immunization against LHRH has been 

reported to suppress ovulation and oestrous in female 
sheep (Clarke, Fraser and McNeilly, 1979) and cause - 
gonadal atrophy in rabbits (Arimura et al, 1973) , 
hamsters (de la Cruz et al. , 1976) and rats (Fraser 

25 and Baker, 1978) . 

In the studies of Clarke et al, (1978) in sheep, 
Fraser et al. (1974) in rats and McCormack et al. 
(1977) in "rhesus monkeys, anti-LHRH treatment resulted 
in a marked reduction in plasma LH concentrations. 

30 Thus it would appear that anti-LHRH treatment has a 

similar effect on plasma LH levels and gonad function 
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in females as In males. The s^udy of Clarke eH al. 
(1978) is particularly relevatnt as the eves showing 
evidence of raised LHRH antibodies did become 
anovulatory and did not shov oestrous cyclicity for 
5 two consecutive seasons. 

Although active immunization against LHSE has 
been successfully achieved in bull calves and other 
animals, there has been considerable variation between 
individual animals in their response to immunization. 

10 In most studies, only about half the bull calves 

immtinized against LHRH responded well to treatment 
having high, antibody titres. This was reported for 
bull calves immunized at 12 weeks of age (Robertson 
and other, 1979, 1981), 20 weeks of age (Robertson et 

15 al», 1984) and 28 weeks of age (Robertson et al ..^ 

1982). Jeffcoate et al >r (1982) actively immunized 
one month old bull calves against LHRH and reported 
that antibody titres rose after the cinimals had 
received two injections of immiinogen but began to fall 

20 after a third injection. This necessitated a fourth 
injection to restore the antibody titres. 

The phenomena of a lack of immune response to ctn 
antigen stimulus is well documented. For example in a 
text-^book on Veterinary Immunology by Herbert (1976)) 

25 it is stated on pp. 199-200 that "In general, antibody 
titres found in members of a vaccinated population 
will be distributed on a statistical normal curve, a 
few animals having high titres and cuiother small group 
failing to repond at all." In another section it is 

30 stated that "If a large enough number are tested (with 
antigen) some amongst those vaccinated will be found 


to be unprot cted. Err rs of t chnique may account for 
a few of these but others may be quite incapable of 
achieving a state of protection immunity however many 
times the antigen is administered, or whatever other 
steps (iie* the use of adjuvants) are taken to stimulate 
an immunity in them" . 

LHEW is a small peptide of 9 amino acids. In th 
field of immunology, it is well established that small 
immunogens elicit a poor immune response when injected 
into a host. Consequently, in each of the above 
studies, LHRH has been chemically conjugated to one 
particular carrier protein, for example. Human Serum 
Albumin . 

The present applicants have surprisingly found that 
a synergistic interaction occurs when animals are 
immunised with, a combination of two or more different 
carriers coupled to LHRH or analogues of LHRH. 
Combinations of LHRH or analogues of LHRH conjugated 
with carriers elicit an effective immune reponse - 
(measured in terms of antibody titre) in a greater 
proportion of animals than if LHRH or analogues of , LHRH 
conjugated to a single carrier are administered. 

According to one aspect of the present invention 
there is provided a composition for the production in 
animals of antibodies specific for LHRH or analogues 
of LHRH, said composition comprising two or more 
different carriers individually coupled to LHRH or 
analogues of LHRH. 

Analogues of LHRH are peptides where additions, 
deletions, modifications or alterations have been made 
to the natural sequence of LHRH. Alterations to the 
natural sequence include the addition of one or more 
amino acids to the amino or carboxy terminus of LHRH. 
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Dom si:ic axxixnal species falling within scop o£ 

^he inveni:ion includ t ca1it:le> sh ep, goaiis, caiiSr 
guinea pigs# pigs^ dogs, reindeer # horses and prima-bes 
including women « 
5 Carriers of any bype which are useful iznmunogens 

may be u*bilised. Preferably t:he carriers are pro-beins 
and more preferably ^e probeins are soluble in aqueous 
solution al-bhough. precipiba'bed pro-bein may be used. 

Examples, of preferred proteins are Dip-theria Toxoid 

10 (DT) , Human Serum Albimiin (HSA) , sbaphyloccus probein A 
(P.A.), Keyhole Limpeb Haemocyannin (KLH) , and Tebanus 
Toxoid, (TTJ . 

Generally any combinabion of "bwo or more different 
carriers may be used. Preferably bhe carriers are 

15 prot^eins such as, HSA and P. A* or KUi and TT, each of 
bhese pro-beins being conjugabed bo LHRH^ However, 
especially preferred are bwo or more carriers where each 
carrier coupled b,o LHRH and separately administered bo 
.an animal elicits a generally good tibre response. 

20 Especially preferred are compositions where one of bh 
carriers is Diptheria toxoid (DT) . 

Other carriers that may be used in the present 
invention inc lude lipopolysacchar ides , polysaccharides , 
glycopeptides, muramyl peptide analogues, peptidoclycans 

25 [from bacteria cell walls], liposomes, lecithin like 
materials, and bacterial^ proteins for example purified 
protein derivatives from tuberculin. 

Conventional techniques may be used in conjugating 
LHRH and analogues of LHRH to various carriers. For 

30 example, heteroblf unctional agents such as SPDP 
(Pharmacia, Piscataway New Jersey), carbodiimide, 
glutaraldehyde or biotin/avldin systems are useful. 
Conditions are generally selected so that UlRH or 
anal gues of LHRH are maintained in its biological 
active conformation when coupled to the carrier. 
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15 


Pr ferably the composition contains an adjuvant. 
Examples of adjuvants which may be us d ar aluminium 
hydroxide, Freunds incomplete adjuvant, Freunds complete 
adjuvant, DEAE dextran, levamisole, PCG and polyA, polyC 
or polyU. Especially preferred as adjuvants are 
materials that do not cause local inf lanonation. One 
example of such a material is a mineral oil composition 
that includes bacterial cell wall material such as 
peptidoglycans., or a synthetic derivative of such a cell 
wall material. Such a synthetic material is known as 
muramyl dipeptide . 

The composition may be optionally buffered to 
physiological pH using buffers such as TRIS-HCI , Hepes, 
pipes or other appropriate buffers. 

According to a further aspect of the present 
invention there is provided a method for the suppression 
of male social and sexual behaviour of domestic animals 
comprising the administration of a composition to a 
domestic animal said composition comprising two or more 
different carriers individually conjugated to LHRH or 
analogues of LHSH. 

In an alternative aspect there is a method of 
suppressing the ovulation and oestrous cyclic ity of 
female domestic animals by the administration of the 
22 above described compositions. 

Administration may be parenterally , for example, 
subcutaneous, and/or intramuscular or intravenous 
injection, orally or by absorption through the skin or 
by a mini-pump either implanted in the animal or 
attached to the outside of the animal. 

In the case of bovine, bull calves are preferably 
immunised with the composition at between 8 to 40 weeks 
of age. In the case of sheep, ram lambs are preferably 
immunised at 8 to 24 weeks. Booster injections are 
preferably given eight weeks apart and preferably 1 to 3 
booster injections are given. 


20 


30 
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In the previously defined method of the pres nt 
inv ntion, within the sc pe of the method is a treatment 
where the administration of the substance (e.g. LHRH) 
coupled to individual carriers is separate but the 
5 administration takes place over a relatively short spac 
of time. A period of minutes or hours would usually 
work be satisfactory, although it would be obviously 
inconvenient compared to a single administration of the 
substance coupled to at least two carriers. 

10 The present invention has particular utility in the 

immunological castration and spaying of domestic pets or 
companion animals # particularly cats and dogs. 
Conventional surgical treatments performed by 
veterinarians may be expensive, and often travimatic for 

15 the animal involved and its owner. 

An increase in the proportion of animals responding 
may also occur where other substances that elicit an 
immune response, other than LHRH or analogues of LHRH, 
are conjugated to at least two different carriers and. 

20 combinations of these conjugates are subsequently 
administered to animals* 

Examples of such substances which elicit an immune 
response include peptides and proteins such as 
adrenocorticotrophic hormone, substance P, human 

25 chorionic gonadotroph in, somatostatin, epidermal and 
insulin— like growth factors; steroids including 
androstenedione (fecundin), testosterone and other 
substances such as melatonin and the prostaglandins. 
In the descriptions the following terms have 

3Q meanings set forth below: 

LHRH : Luteinizing hormone releasing hormone is a 
specific substance involved in stimulating luteinizing 
hormone and follicle stimulating hormone from the 
adenohypophysis . 

35 Carrier: Any substance, especially protein which, 

when coupled to small substances, can elicit an ^immune 
response to animals. 
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Antibody lii-bre ; The dilution of antisera which 
binds 50% of 0.1S nCi ^ I-labelled LHRH for 1 6 h at 
4*'c. Precipitation of the gamma globulins was achiev d 
using polyethylene glycol at a final concentration of 
5 14.5%. 


10 


15 


DT; 

Diphtheria toxoid. 

HSA; 

Human serum albumin. 

KLH; 

Keyhole limpet haemocyanin. 

TT; 

Tetanus toxoid- 

CP; 

Corynebacterium parviam. 


Protein A from Staphylococcus aureus. 

Carb: 

l-ethyl-3 ( 3 -dimethyl aminopropyl) 


carbodi imide . 

Glut: 

Gluteraldehyde . 


The present invention will now be described by way 
of example only with reference to the following 
experimental procedures, examples and tables. 

Figures 1, 2 show Antibody Titre (liOg Scale) 
plotted against various treatment groups for ram lambs 
and bull calves respectively. Figures 3 and 4 show mean 
testicular volume of ram lambs given Corynebacterium 
Parvxam (CP), Keyhole Limpet Haemocyanim (KLH), 
Diphtheria Toxoid (DT), Testanus Toxoid (TT) and a 
combination of these carriers coupled to LHRH; CP, KLH, 
DT in Figure 4 and KLH, TT and DT in Figure 3. 


A. 
1 . 


EXPERI^4ENTAL PRCXIEDURES 
Preparation of LHRH conjugates 
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(a) Te*banus -toxoid - LHRH 

LHRH (240 mg) and -tetanus toxoid (35.5 ml, 248 mg) 

was dissolved vl^h 20 ml dis-tilled water and the pH o£ 

5 the mixture adjusted to 6.0 with 0.1 N NaOH. A freshly 

prepared solution of 0.4 mg 1-ethyl-3 (3-dimethyl amino 

propyl) carbodimide hydrochloride (ECDI) in 2 ml 

distilled water has added dropwise and the reaction 

allowed to proceed at room temperature ( 22°C) overnight. 

XO The solution wa& dialysed against 3 changes of saline (5 

litres). To estimate the nxamber of moles of LHRH bound 

131 

to tetanus toxoid 3nCi of I labelled LHRH was added 

into the reaction mixture. Using this procedure it is 

possible to determine the apparent incorporation of 

15 labelled LHRH on to the carrier protein by counting th 

131 

quantity of I — LHRH in the solution before and after 
extensive dialysis^ Xn this example 39 moles of LHRH 
were coupled to each mole of tetanus toxoid. 

(b) Preparation o£ LHRH - tetemus toxoid imnunogen 
20 using the gluteraldehyde coupling method* * 

An amount o£ 10 mg LHRH and 1200 ul (13«6 mg) 
tetanus toxoid was dissolved in 34 mL water and 0*1 tt 
NaOH added to give a final pH 8»0v Gluteraldehyde (4 
ml of 25% v/v) was then added dropwise and the 
25 reaction allowed to proceed for 18 h. at 25 The 
solution was dialysed as described in (a) • 

Calculajiion of ^^^r • LHRH activity before and 
after dialysis gave a value of 38 moles LHRH per mole 
tetanus toxoids. 

30 

(c) Preparation of LHRH Protein A immunogen using 
the carbodiimide coupling method. 

An amount of LHRH (10 mg in 10 ml water) was 
added to 500 ul Protein A (50 mg) and 10 ml distilled 
water* The pH was adjusted to 6.5 with 0.01 H NaOH or 
HCl and 200 mg ECOX added in 10 ml distilled water. 


11 

The reaction was incubated at 25 C for 18 h as 
d scrlb d in part (a) . 

Incorporation of ^^^I - liJRH to Protein A was 
estimated to yield a LHRH/protein A ratio of 1:36 
after dialysis against three changes of physiological 
saline . 

(d) Preparation of LHRH - Protein A immianogen using 
the gluteraldehyde coupling method. 

An amount of 10 mg LHRH and 500 yl (50 mg) 
protein A was dissolved in 34 ml distilled water and 
the pH adjusted to 8 using 0.01 M NaOH. To the 
mixture was added dropwise 4 ml of a 25% 
gluteraldehyde solution and the solution incubated at 
25 "C for 18 h. Following dialysis against three 
changes of saline the amount of incorporation of LHEH 
with protein A was calculated using the iodinated LHBH 
method as described previously in part A. Results 
showed that the apparent. LHRH/protein A mole ratio was 
1:34. 

(e) Preparation of LHRH - Keyhole limpet haemocyanin 
(KLH) using carbodiimide as the coupling reagent. 

To 10 mg LHRH and 20 mg KLH in 24 ml distilled 
Was added 0.01 M HCl to give a final pH 6.5. ECDI (10 
ml of a 20 mg/ml solution) was then added to the 
mixture and incubated at 25 *C for 18 h. The solution 
was dialysed against three changes of saline as 
described in part (a) . Addition of ^"^'^I - LHRH to the 
above solution indicated a LHRH/KLH mole ratio of 
1:750 following dialysis. 
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(£) Preparat:ion of LHRH - KLH using tJie 

gluteraldehyde as the coupling agent. 

An amount of 5 mg LHBH and 10 mg KLH was 

dissolved in 12 ml distilled water ^ and the pH 

5 adjusted to 8^0 with 0.01 M NaOHo To this mixture 2 

ml gluteraldehyde (25% w/v) was added dropwise and the 

solution incubated at 25 for 18 h. The mixture was 

then dialysed against 3 changes of physiological 

saline as described in part (a) • 

131 

10 Addition of -LHRH to the solution indicated - 

that the apparent mole ratio of LHRH/KLH was 849. 

(g) Diphtheria toxoid - I-HRH 

LHRH (200 mg) and diphtheria toxoid (137 ml, 219 
mg) was dissolved in 1 0 ml distilled water and the pH of 
^5 the solution adjusted to 6.0 with O.IN NaOH. 

A freshly prepared solution of 0^6g ECDI in 2 ml 
distilled water was added dropwise and the reaction 
allowed to proceed at room temperature (22®C) overnight. 
The solution was dialysed against 3 changes of saline (5 
20 litres) . 

(h) Corynebacterium parvtim — LHRH 

LHRH (100 mg) and corynebacterixiin parviom (60 mg) 
were dissolved in 5 ml distilled water and the pH 
adjusted to 6.0 using 0.1 N NaOH. A freshly prepared 
25 solution of 0.2 g ECDI in 2 ml distilled water was added 
drdpwise and the mixture incubated at room temperature 
overnight. -The solution was dialysed against 3 changes 
of saline (5 litres). 

(i) Keyhole limpet haemocyanin - LHRH 

LHRH (120 mg) and keyhole limpet haemocyanin 
(80 mg) were dissolved in 1 0 ml distilled water and the 
pH adjusted to 6.0 using 0. IN NaOH. A freshly prepared 
solution of 0 4g ECDT in 4 ml distilled water was added 
dropwise and the mixture incubated at room temperature 
overnight. The solution was dialys d against 3 "chang s - 
of saline (5 litres). 
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The ffectlv ness of c upling, thali is th m les f 
LHRH bound to carrier pr t ins 0.15 nCi ^^^I-LHHH was 
added to add of th ab ve mixtures. Aft r each r action 
the percent bound ^^^I-LHRH was calculated based on th 
5 counts obtained before and after dialysis. Generally 
the effectiveness of coupling was good. 

RESOLTS 
Experiment 1 * 

A flock of 42 Merino ram lambs were used in the 
study. The rams were selected by liveweight into 7 
groups of 6 rams* (However during the course of th 
experiment some rams were lost; deaths were attributed 
to pneumonia) • Treatments are shown below: 

15 

Group 

1. Entire rams injected with the carrier proteins 
KLH, protein A and tetanus toxoid. 

2. Rams surgically castrated at 10 weeks of age. 

3. Rams immunized against a LHRH - tetanus toxoid 
conjugate * 

4 . Rams immunized against a LHRH^Protein A 
conjugate. 

5. Rams immunized against a LHRH^KLH conjugate. 

6. Rams immunized against a LHRH*-HSA conjugate. 

7. Rams immunized against LHRH-TT, LHRH - Protein A, 
and LHRH-KLH conjugates.' 


30 
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Th dose, composition and time o£ injection of 
conjugates is shown in Table 1» 

Each individual immunogen solution was falsified 
with equal volumes of Freund^s complete adjuvant « The 
5 ram lambs were then given 2 ml of the mixture in 4 

separate subcutaneous sites in the back leg adjacent 
to the groin. The combined immunogens were injected 
with 8 ml of the emulsion. Booster injections were 
made using identical quantities of freund's incomplete 
IQ adjuvant. 

Blood -samples were collected by venepuncture at 
two weeks following the second booster injection. The 
antibody titres for this experiment are illustrated in 
Table 3. 

15 

Experiment 2 

A herd of 35 bull calves of predominently 
Friesian breed were used for the experiment. The 
calves were raised on skim milk and weaned onto grass 
20 at 10 weeks of age. The bulls were divided into 5 

groups of 7 animals using liveweight as the basis of 
selection (during the course of the experiment three 
bulls were lost due to pneumonia) . Treatments are 
shown below. 

25 

Group Treatment 

Entire bull calves were immunized against 
the carrier proteins ^ tetanus toxoid, 
keyhole limpet haemocyanin and protein A 
30 {n=6) . 
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TABLE 1 

Composition, dose of immunogen and boost r schedule 
for IiHRH imraunizati n in ram lambs 


5 

Immxinogen 

Primary 

First 
Booster 

Second 
Booster 

Third 
Booster 



10 weeks 

Time after birth 
18 weeks 26 weeks 

34 weeks 








- LHRH (Carb*) 

400ug 

400)ig 

400iig 

400yg 


Protein A 






- LHRH (Carb) 

SOOyg 

900ug 

900ug 

900yg 

15 

KLH - LHRH 






(Carb) 

900yg 

900ug 

900yg 

900yg 


HSA-LHRH 





20 

(Carb) 

SOOug 

SOOyg 

SOOyg 

SOOyg 


Tetanus toxoid-LHRH + Protein A-LHRH + KLH-LHRH: 


Tetanus toxoid 
25 - LHRH (Carb) - 400yg 


400yg 400yg 400yg 


Protein A 

- LHRH (Carb) 900 yg 


900yg 900yg 900yg 


30 KLH - LHRH 
(Carb) 


900yg 900yg 900yg 900yg 
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10 


15 


TABLE 1 (conl:lnued) 

Composlri nr dose of Immunogen and boos'ter schedule 
for LHRH insnunizadon in. ram lambs 


Zmmunogea 

Primary 

First 

Second 

Third 



Booster 

Booster 

Booster 



Time after 

birth 



10 week& 

18 weeks 

26 

weeks 

34 weeks 


Tetanus toxoid 4^ KLH Protein A: 


Tetanus 
toxoid 

KLE 

Protein A 


400ug 
400ug 


400yg 
400yg 
900ug 


400ug 

400ug 

900ug 


400ug 
400iig 
900yg 


*Carbodiimide used to couple LHRH to carrier protein « 


20 


25 


30 


wo 88/00056 


17. 


PCT/AL87/00199 


2, Bull calv s surgically castirated at 14 weeks 
of age (n=6) 

3. Bull calves immtinized against: a LHRH^-HSA 
conjugate (n=6) * 

5 4^ Bull calves immunized against a LHRH-tetanus 

toxoid conjugate (n=6) . 
5. Bull calves immunized against LHBH-coupled 

to tetanus toxoid r keyhole limpet 
haemocyanin and Protein A (n=6) . 

10 

The composition r dose and immunization schedule 
for the experiment is outlined in Tfiible 2. 

For the immunization procedure the immunogen 
solution was emulsified in an equal volume of Preund's 

15 complete adjuvant. For all individual treatment 

groups a total of 2 ml of the emulsion solution was 
injected into 4-5 sites* For the combined immunogen 
group the bull calves were injected into 4-5 sites 
with 8 ml of the emulsion solution. Injections were 

20 given subcutaneous ly near the front shoulder and the 
brisket of the calves. For booster injections the 
immunogens were emulsified using Freund's incomplete 
adjuvant. Blood samples were collected into 
heparinized containers at two weeks after the second 

25 booster injection. The antibody titres for this 
experiment are given in Table 4 . 

A test was developed to study the social and 
sexual behaviour of the bulls. This involved exposing 
each bull calf individually to a non-oestrous female 

3 0 for 15 minutes and observing and recording the social 
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TABLE 2 

Composition, dose of ixnmvinogens and booster schedule 
for LHKH innnunization in bull calves 


Inmunogen 


Primary 


First 
Booster 


Second 
Booster 


Third 
Booster 


Time after birth 
(14 weeks) (22 weeks) (30 weeks) (38 weeks) 


10 Tetanus toxoid 

-LHRH (Carb)* 360vg 200ug 200yg SOOug 

-LKRH (Glut)** 360pg 200ug 200ug 500vg 


KLH - LHHH 

15 -(Carb) 360ug 200yg 200ug SOOug 

-(Glut) 360ug 200ug 200yg SOOug 


Protein A 

-LHRH (Carb) 900ug SSOug. . 650ug ISOOyg 

20 -LHRH (Glut) 900ug 650ug 650ug ISOOug 


HSA - LHEH 

- (Carb) 

- (Glut) 


350ug 
350ug 


200ug 
200ug 


200ug 
200ug 


SOOug 
SOOug 


25 


Tetanus toxoid-LHRH + KLH-LHBH + Protein A-LHRH: 

Tetanus toxoid 
30 -LHRH (Carb) 360ug 200ug 200ug SOOug 

-LHRH (Glut) 360ug 200ug 200ug SOOug 


wo 88/00056 


19. 


PCT/AL87/00199 


TABLE 2 ( continued) 

Composition, dose f immunog ns and booster schedule 
for LHRH immunization in bull calves 


Immunogen Primary First Second Third 

Booster Booster Booster 

Time after birth 
(14 weeks) (22 weeks) (30 weeks) (38 weeks) 


10 


KLH - LHRH 

-(Carb) 

-(Glut) 


360yg 
360m9 


200iig 
200yg 


200ug 
200yg 


SOOug 
SOOug 


15 


Protein A 

-LHRH (Carb) SOOyg 650ug 650|ig ISCOug 

-LHRH (Glut) SOOug 650yg 650ug ISOOyg 


Tetanus toxoid + KLH + Protein A: 


20 


Tetanus toxoid 360yg 200 yg 200yg 

-KLH 360yg 200yg 200yg 

-Protein A 360yg 200yg 200yg 

SOOyg 


500 yg 
SOOyg 


25 


* Carbodiimide used for coupling LHRH to carrier 
protein. 

** Gluteraldehyde used for coupling LHRH to carrier 
protein. 


30 
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and sexual behaviour of the animals, 
this test ar presented in Table 5. 

TABLE 5 


The results frcMa 


Effect of inonunization Against LHBE on 
Social and Sexual Behaviour o£ Bulls 
After the Second Booster Injection 









10 

Percentage of tiae in 
cast enaaain? ins 

Entire 

Castrate 

Comb. 

TT 

HSK 


Social-sexual inrer* 
actions of a non- 
aggressive- nature 

loOl 

0.31 

0.61 

0.68 

1.41 


Sexual interactions 

0*61 

0.09 

0.39^ 

0.48 

0.90 

15 

Social and , sexual 
investigation 

0.72 

0.31 

Oo35 

0.46 

0o70 


Aggressive interaction 

1.43 

3.83 

3.33 

2*80 

3.50 


The auitibody t:lt:res shown in Tables" 3 and 4 for 
ram laxnbs and bull oalves immunized respectively with 
various LHRH - conjugates and combinations thereof 
respectively, are depicted graphically in Figures 1 
and 2. 

In Figure 1, as expected, none of the ram lambs 
immunized with the carrier protein alone showed any 
immune response in the assay system. Lambs immunized 
with a single LHBH conjugate gave variable results in 
both antibody titre and the number of animals which 
responded. . With KLH^ only 40% of animals responded. 
The mean titre of this response is 1:130. A similar 
result was obtained with protein A, where although 66% 
of animals tested gave an immune response (2 of the 
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2 3 

animals In the experiment died from pn umonla) , the 
mean tltre of this r spons was 1:130. The best 
results using a single conjugate were obtained for 
tetanus toxoid, (TT) where 60% of animals showed an 
5 Immune response with a mean tltre of 1:2200. 

The results obtained on Immunization with a 
mixture of LHRH-TT, LHRH - Protein A and LHRH KLH 
conjugates Illustrate the efficacy of the present 
Invention » All of the lambs tested gave a substantial 
10 Immune response with a mean tltre of 1:5146, with the 
antibody tltre of Individuals varying from 1:600 to 
1:20,000. These results are clearly superior and ar 
statistically significantly better {p<0.05 on test of 
proportion of animals responding) to those obtained 
15 using a single LHRH - conjugate. 

Similar results, including the same statistical 
significance to the^ above are show In .Figure 
2 where all of the bull calves Immunized with a 
mixture of LHRH coupled to tetanus toxoid, keyhole 
20 limpet haemocyanln and Protein A, showed a good Immune 
response with a mean tltre of 1:170, this being In 
contrast with the results obtained with LHRH coupled 
to a single carrier protein • 

The behavioural data presented in Table 5 show 
25 that control animals spent more time involved in 

social and sexual behaviour and in social and sexual 
investigation than animals in the castrate / 
combination (LHRH individually coupled to KLH, TT and 
PA) t and tetanus toxoid (TT coupled to LHRH) 
3 0 treatments. As expected, the castrated males spent 
the least time Involved in social and sexual 
behaviour. The time spent involved in social and 
sexual behaviour by bulls in the combination treatment 
was more than that spent by the castrates but was less 
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tJian spent^ by the controls. This suggests that 

active tnununization against LHRH may influence the 
social and sexual behaviour of the bulls. Although 
the control animals spent less time involved in 
5 aggressive interactions than either the castrates or 

the combination animals it is encouraging to note that 
this attribute was similar for the castrates and for 
the animals in the combination group (it is possible 
that submissive test animals may be associated with 

10 aggressive interactions) . Again^ this suggests that 
the immunization may affect aggression* It is clear 
that there was a greater effect on the behaviour of 
the animals in the combination treatment than on the 
animals injected with tetanus toxoid-LHRH and HSA-LHRH 

X 5 conjugates ^ 


Experiment 3 

A flock of 80 Merino X Corredale rams at S months 
of age were used in this experiment. The rams (16 weeks 
of age) were allocated to 8 groups of 10 rams. One 
group were surgically castrated at 16 weeks and another 
group were left as entire animals. The remaining 6 0 
rams were treated with a number of LHRH antigens. 

Various LPflRH - carrier protein conjugates were 
prepared as described previously. The antigens used 
were LPiRH_coupled separately to diphtheria toxoid, 
tetanus toxoid, keyhole limpet haemocyanin and 
corynebacterium parv^Jm. Two other groups were injec1;-ecl 
^^"^^ "^vo different combinations of the individual LHRH 
complexes. Treatments are shown in Table 6, together 
with the total amounts of conjugates used. Rams were 
injected subcutaneous ly in the neck with these single 
LHRH carrier proteins using Freund's complete adjuvant. 
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25 

Eight, weeks following the booster injection p n 
tests were carried out on all animals to d t rmin 
whether they were sexually active. This involved 
presenting each male with 4 oestrous females in an arena 
5 (5m X 5m) for 15 minutes and recording the bouts of 

anogenital investigation, bouts of courtship, number of 
mounts and number of ejaculations performed by the 
males. Six males were observed concurrently and all the 
animals were observed on the same day. The animals were 
IQ kept in the testing arenas for 12 hours before the pen 
tests to allow them to become familiar with the testing 
situation. An animal was considered to be sexually 
active if he mounted and/or ejaculated during test. 

TABLE 6 

15 

TREATMENT AND DOSE RATES 


Group No. of Treatment Dose 
Eves. 


25 


30 


1 

10 

Control 


2 

1 0 

Castrate 


3 

10 

LHRH-(TT) 

Img 

4 

10 

LHRH-(DT) 

Img 

5 

10 

LHHH-(CP) 

Img 

6 

16 

~ LHEH-(KLH) 

Img 
(method 1 ) 

7 

10 

LHHH-DTT + LHEH-DT 

•1- LHRH-KLH 3mg 

8 

10 

LHBH-DT + LHRH-CP + 

LHRH-KLH 3mg 
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TABLE 7 

LIVEWEIGHT CHANGES IN CONTBOL CASTRATE AND TREATED LAMBS 



Treatmen'b 



Time of testina 


c 

droup 

A 
U 

1 4 WKS 

17 wks 

21 vks 

27 wk& 


Control 

40.7 

54.2 

48.4 

51 .0 

210.0 


Castrate 

40.6 

49.6 

43.1 

46.4 

- 

10 

LHRH - TT 

39.2 

54.2 

45.4 

47.5 

146. r 


LHRH - DT 

39.3 

53.9 

45.6 

48.7 

83.3 


LHRH - CP 

- 39.3 

55.8 

46.8 

49.3 

171.0 


LHRH - KLH 

38.7 

55.3 

46.3 

48.7 

153.3 

15 

LHRH-TT+DT+KLH 

3a. 3 

54.7 • 

46.5 

48.6 

71 .0 


LHEH-DT+CP+KLH 

38.7 

55,5 

44.9 

48.6 

55.0 


Liveweiglits. and testicular size (as determined: 
20 using a series of calibrated beads) was measured every 4 

weeks . 

Antibody titre to LHRH were measured by both 
radioimmunoassay (RXA) and ELISA techniques. Plasma 
samples^ were serially diluted with phosphosaline buffer 
2^ (O.05M, pH 7.6). The diluted samples (100 ul) were 

added to 100 ul bovine gamma globulin (3% Qw/v) and 
TOO ul of a buffer solution containing 2nCi^ ^^I-LHRH. 
The tubes were incubated overnight at 4°C. Free and 
bound LHRH were separated by adding 1 ml 21% 
3Q polyethylene glycol 4000 and aspirating the supernatant 
after centrif ugation. The tubes were counted for 1 
minute in a clinigamma counter. 

Liveweights of all rams are shown in Table 7. 
There were no significant differenc s among gr ups 
although the mean liveweight values for the immunised 
rams were higher than the castrated mal s but lower than 
the control r^ams. The mean testicular volumes for each 
treatment are shown in Table 8 and Figures 3 and 4. 
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There was considerable varialiion with each individual 
antigen treatment • The largest decrease for individual 
carriers was observed in the rams immunised against LHRH 
coupled to diptheria toxoid. The next best carriers 
were tetanus toxoid follwed by keyhole limpet 
haemocyanin and corynebacterium parviim- The two 
different combinations of 3 separate antigens gave lower 
testes voliames than each of the individual antigens, 

A similar trend in results was observed for the RIA 
results. The median titres were highest in the two 
groups with the combined antigens, followed by 
diphtheria toxoid, tetanus toxoid, keyhole limpet ; 
haemocyanin, corynebacterium parvxam. The individual RIA 
and ELISA IgC results are shown in Table 9. 

15 TABLE 8 

TESTICULAR VOLUME IN CONTROL, CASTRATED 
AND I^MJNISED RAM LAMBS 


10 


20 


25 


30 


Treatment Time of testing 

Group 0 14 wks 17 wks 21 wks 27 vks 

Control 160.0 168.0 183.5 187.0 210.0 

Castrate - - - - - 


LHRH - TT 

155.0 

135.6 

108.3 

111.1 

146.1 

LHRH - DT 

150.0 

101 .7 

73.3 

59.1 

83.3 

LHRH - CP 

144.0 

149.5 

162.8 

170.5 

171.0 

LHRH - KLH 

153.3 

133.5 

136.1 

127.2 

153.3 

LHEH-TT+DT+KLH 

138.9 

81 .1 

62.2 

56.0 

71 .0 

LHRH-DT+CP+KLH 

141 .1 

77.5 

67.8 

48.3 

55.0 
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TABLE 9 

ANTIBODY LEVELS IN EiAMS, LAMBS AS MEASURED 
BY ELISA AND BIA ASSAYS 


Group 

Sheep 

Pre 

Tst Post 

2nd Post 


No. 

No 



Titre 





Titre 







Elisa 

Elisa 

Elisa 

RIA. 

1 

701 

0 

0 

0 

<1 ! 

:600 

1 

702 

0 

0 

0 

/I < 
S 1 • 

[ oou 

1 

703 

0 

0 

0 

<1: 

:600 

T 

704 

0 

0 

0 

<1 ! 

!60a 

1 

70S 

. 0 

0 

0 

<1 ! 

!600 

J 

706 

0 

0 

A 

u 

<1 ! 

:600 


707 

0 

w 

0 

0 

<1 ! 

!600 


70& 

Q 

0 

0 

<!! 

.600 


709 

0 

0 

0 

<1 ! 

-600 


7T0 

0 

0 

0 

<T! 

.600 

2 

(1958) 

0 

0 

0 



2 

713 

0 

0 

0 



2 

714 

0 

0 

0 



2 

715 

0 

0 

0 



2 

716 

0 

0 

A 

w 



2 . 

71 7 

0 

0 

0 



2 

718 

a 

0 

0 



2 

719 


0 

0 



2 

720 

0 

0 

0 



2 

753 

0 

0 

0 



3 

722 

16 

4 

8 

<1 : 

600 

3 

723 

4 

32 

128 

1 :6, 

200 

3 

724 

0 

4 

4 

1 : 

810 

3 

726 

0 

16 

8 

<1 : 

600 

3 

727 

4 

64 

32 

1 :4r400 

3 

728 

_ 16 

64 

16 

1 :1 ,560 

3 

729 

8 

64 

64 

1:2, 

100 

3 

730 

16 

8 

16 

<1 r600 

3 

731 

16 

8 

8 

1 : 

870 

4 

768 

32 

1024 

512 

1 :48, 

600 

4 

733 

0 

64 

32 

1:2, 

640 

4 

1912 

32 

512 

512 

1 :48, 

600 

4 

735 

16 

128 

128 

1:5, 

400 
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TABLE 9 (CONTINUED) 


^ 

775 


128 

256 

1 :28,200 

^ 

737 

32 

64 

64 

1 :3,780 


738 

32 

8 

16 

1 :1 ,320 

4 

739 

64 

256 

64 

1 :2,940 

* 

741 

8 

32 

0 

1 : 1 « u2(j 

5 

742 

0 

8 

64 

<1 :600 

5 

743 

0 

0 

16 

<1 :600 

5 

744 

0 

0 

2 

<1 :600 

5 

745 

4 

0 

2 

<1:600 

5 

746 

0 

0 

4 

<1 :600 

5 

747 

0 

0 

0 

<1 :600 

5 

748 

16 

16 

32 

<1 :600 

5 

749 

- 0 

0 

4 

<1 :600 

5 

750 

- 

0 

4 

<1 :600 

5 

752 

2 

8 

8 


6 

721 


256 

256 


6 

754 

64 

64 

32 

1 :1 ,320 

6 

755 

0 

8 

— 


6 

756 

8 

16 

16 

<1 :600 

6 

757 

16 

8 

8 

<1 :600 

6 

758 

4 

16 

16 

<1 :600 

6 

759 

0 

8 

0 

<1 :600 

6 

760 

16 

32 

16 

T :2,T60 

6 

761 

64 

128 

1024 

1 :5,400 

6 

762 


64 

1 0 


7 

783 

16 

64 

64 

1 :10,800 

7 

1910 

16 

64 

128 

1 : 7, 200 

7 

785 

32 

32 

32 

1 :2,400 

7 

786 

— 

128 

128 

1 :9,900 

7 

787 

64 

32 

128 

1 :41 ,900 

7 

788 

64 

32 

128 

1 :3,660 

7 

1864 

0 

0 

0 

1 :600 

7 

790 

16 

0 

4 

<1 :600 

7 

791 

- 32 • 

8 

4 

1 :1 ,200 

7 

792 

32 

32 

512 

1 : 27, 600 

8 

793 

16 

64 

64 

1 :5,600 

8 

794 


512 

256 

1 :3,660 

8 

795 

4 

8 

32 

1 :1 ,800 

8 

796 

0 

128 

128 

1 : 12,600 

8 

797 

512 

256 

256 

1 : 22, 200 

8 

798 

8 

32 

32 

1 :9,000 

8 

800 

32 

32 

32 

1 :1 ,440 

8 

772 

4096 

1024 

256 

1 :44,000 
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TABLE 10 

EFFECT OF ACTIVE IM4UNISATI0N AGAINST LHBH 
ON THE PROPOSTION OF ANIMALS MOUNTING AND/OR EJACULATING 


Treatment Proportion o£ Animals Mounting 

Group and/or ejaculating 

Control 1 0/10 

Castrate 0/9 < 

LHRH - TT 2/9 

LHEH - DT - 1/9 

LHRH - CP 5/9 

LHEH - KLH 3/10 

LHEH - TT + DT + KLH O/.t 0 


LHRH - DT + CP KLH 0/S 
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In general those rams with high RIA titr s had 
elevated titres as measured by the ELISA assay. How ver 
discrepencies were found in individual rams, in some 
instances high RIA titres were found in samples with low 
5 IgC titres. These results suggest that the RIA assay is 
monitoring a higher number of antibody subclasses than 
the more specific IgG ELISA assay. 

The proportion of rams in each group that were 
sexually active at 2 months after^ the booster injection 

10 are shown in Table 10. Ten out of a total of 1 0 rcuns in 

the control group were showed sexual activity. The best 
single antigen was diphtheria toxoid with 1 of 9 rams 
sexually active. The order of effectiveness was 
diphtheria toxoid, tetanus toxoid, keyhole limpet 

15 haemocyanin and corynebacteriiom parvxun. The two groups 
with the combined antigens were not sexually active. 
For those rams given a combination of TT, DT and KI-H 
coupled to LHRH there were no rams active out of a total 
of 10 rams. Similar results were obtained using a 

20 different combination of carriers, DT CP and KLH where 

again there were no rams active out of a total of 8 rams 
(two rams died during the trial). None of the castrated 
rams were sexually active. 

These results indicate that a combination of 

25 various carrier protein gives a better physiological 

response than each individual antigen given separately. 
This effect was observed for testicular size, RIA titres 
and for the proportion of animals that were sexually 
active. Overall these results indicate combinations of 

2Q LHRH antigens result in a better immune response 
compared with individual antigens. 

Other aspects of the present invention and 
modifications and variations thereto, will become 
apparent to those skilled in the art on reading this 
specification, and all such oth r aspects and 
modifications and variations are considered as 
included within the scope of the present invention. 
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CLAIMS 

1 . A composition for the production in animals of 
antibodies specific for LHRH, said composition 
comprising two or more different carriers individually 
coupled to LHRH or analogues of LHEH, in amounts 
sufficient to elicit an immune response against LHRH. 

2 . A composition as claimed in claim 1 , wherein at 
least two of the carriers are carrier proteins. 

3. A composition as claimed in claim 2 wherein at 
least one of the carrier proteins is Diptheria toxoid. 

4. A composition as claimed in any one of claims 
1-3 wherein the composition further comprises an 
adjuvant. 

5. A composition as claimed in claim 4 wherein the 
adjuvant selected is such the composition causes no 
inf leunmation . 

6. A method for the suppression of male social and 
sexual behavour of domestic animals, comprising the 
administration of a composition as claimed in any one of 
claims 1 to 5. 

7. A method for the suppression of ovulation and 
oestrous cyclicity of female domestic animals comprising 
the administration of a compos 
claims 1 to 5 . 


ition as claimed in any one of 


8. A method as claimed in claim 6 or wherein there 
are two or more administrations of said compositions. 
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9. A method as claimed in any one of claims 6 -bo 
8, wh r the animals are selected fr m dogs, cats, 
cattle, sheep, donkeys, rabbits and deer. 

10« A composition for the production in animals of 
antibodies specific to a substance which when conjugated 
to a carrier is capable of eliciting an immune response 
in the animal wherein the composition comprises a 
mixture of the substance conjugated to at least two 
different carriers. 


wo 88/00056 


1/4 


PCT/AL87/00W 


lO^OOGh 


CO 


C9 


1,00C- 


loc- 


so 


•••• 


ANTIBODY TITRES IN RAN 
t • 
I 
I 
I 

I 
I 


I 


—I 


LAMBS 

I 
I 
1 
I 
I 
I 

I 

I 

I 

I 

I 

I 
I 

r 

V 

I 

I 
I 
I 

. i: 

« 

r 


••• 

I 


I 


CARRIER HSA TETANUS 
PROTEINS TOXOID 

TREATMENT CROUPS 


KLH PROTEIN A COTIBINEO 


noon X 


wo 88/00056 


2/4 


PCT/AL87/00199 


• ANTIBODY TITRES IN BUU CALVES 



PROTEINS TOXOID 
TREATMENT GROUPS 

PIGORB 2 


wo 88/00056 


PCT/AL 87/00 199 


3/4 



FIGURE 3 


wo 88/00056 


PCT/AL87/00199 


4/4 



INTERNATIONAL SEARCH REPORT 

im«fn«tion«l ADolication No PCT/AU 87/00199 
Aeeordino to int«rn«iidnai Pattnt Ci«tBiftcation (IPC) or to eotn National Claaairication ano IPC 

Int. Cl/ A61K 37/43, 37/24 

Minimum Oeeumantatton Saarcnao ^ 
Ci aaaiftcattoff Sfatam Ciaiaificaiion Symooia 

IPC A61K 37/24, 37/43 


Oocumamation Saarchad otftar man Minimum Ooeumantation 
to tna Eitant tnaT luen Oocumanta ara Ineiudtd m tha Ftaida S^mrcn^^ * 


AU: IPC as above; Australian Classification 87,16 


III. OOeUMfMTS eOMSIOIKtO TO Bf RtLIVANT* 


Cataoory • • Citation of Oocuffant. mtth indication, wnara ■OBfOQfiata. of tha r^i^vtnt oaaaapaa ^» i Pala^ant to Ciai^ No '» 


A Chemical Abstracts, Volume 98, No.I7, issued 1983, (1*9) 
April 25 (Columbus, Ohio, U.S.A.), Donna L. Vogel 
et al, 'Sertoli cell maturation is impaired by 
neonatal passive immunization with antiserum to 
LHRH', abstract No. 137896q. 


• Soaetat eatagonaa of citao ooeumants: 

"A" doeumant oaftning tna ganara) Stat* of ma art wfticft la not 
conaioarad to oa of oarticuta' raiavanea 
—r\t9r doeumant out puohanao on or aftaf tna mtafnational 
filing oata 

**U" doeumant whieft may throw doubta on oftontv etaimfal or 
wnien la enad to aataeiian tna ouottcation oata of anotnar 
citation or otnar aoaciai raaaon (aa aoacifivd) 

"O* doeumant rafarnng to an oral dtaeioaura. uaa. aahibitton or 
dinar maant 

"P" doeumant ouOdanad onor to tha mtamationa* filing data but 
latar than tna oriorit> data eiaimad 


latar doeumant ouolianad aftar tha- mtarnattonal filmg oatr 
or ortortty data and not m cenfliet witn tna aooticatron out 
enad to unoaratano tna pnneteia or tnaenr unoarir.ng tn* 
■nVaniion 

doeumant of oameuiar ralavanea: tno cia*mad tnyantto^* 
cannot Da eenaidarad no«ai or eannoi ba conaioarao to 
invoiva an mvantiva itao 

doeumant of oartieuiar rairranea: tha ciatmod mvantton 
cannot oa conaioarad to in«oi«a an in«aAitva atao wn«n tn« 
doeumant la eomotnad win ona or moro omar aucn doc^- 
mama, auen comomaston oatng obvioua to a omfon %*>>i*c 
in tna art. 

documam m^mw of tno aamo oatant timiiy 


IV cBirriPieATioM 


Oata ot tna Actual Comoiation of tna intarnational Saarcn 

11 September 1987 (11.09.87) 


I 0«M St Mailing e« mia Imaninianal S«aren Rapon 


Intarnationai Saarenmg Auinerity 

Australian Patent Office 


Stflnatufa of Autnerizao Officar 



J. p. PULVIRENTI 


Form PCT/lSA/210 'tacona inaaU (Januant tM9) 


